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Lefebvre in the Bennett Cup race. but that is due to 
poor adjustment of his machine. which was never good 
at any time during the meeting. but which proved to 
be worse on the cup day; bad balancing of this machine 
cost him the loss of 3 to 4 miles an hour of speed. 

The "Antoinette" comes after the Wright. in the 
same proportion as for the Grand Prize of Champagne 
(one·fhird less utilization). 

Mons. Paulhan's Voisin biplane owes to its light mo
tor the advantage gained over Mons. Royer Sommer's 
Farman. which was handicapped by the. weight of its 
35-horse-power 8-cylinder water-cooled Vivinus motor. 

The "Bleriot XII."- (No. 2 2 )  came in a good last. 
but that is hardly surprising. if its dead weight and 
driving power are compared with those of the other 
machines. 

NATURAL GAS. 
NATURAL gas is being supplied over wider areas. and 

it comes as both an ally and a competitor of electric 
lighting. This dual position relates to both the cen
tral station and to the isolated plant, for natural gas 
may displace the lamps or operate the engines of 
either a public or private electric system, under' same 
conditions. 

As a lighting agent at the open flame natural gas 
has no value. but in incandescent-mantle burners it 
has even greater illuminating power than good manu
factured gas. It is thus only in so far as mantle 
burners are adapted that natural gas competes with 
the electric light. and the most important point of 
such competition for central stations is probably in 
street lighting. 

TABLE D.-PASSENGER-CARRYING PRIZE. 

Passengers. 

Make Aeroplane 
and Motor. 

.� �. 
Total Aeroplane Total Speed in � � 

� Useful Motor Gasoline, W· ht Kilometers g;"o"," 
Coefficient 

of Utilization. 
Pilot. .g Weight. Lop�� ' and Oil, Water; . �. per R

y
onr. 13:''''' '" I · Supplies. ,gj.S 

Pu Y 
V=-x

Pe j}J Z � 
-- -------- 1 ---- - ---- ---- ------1-----1-----1----1-- ------

} Kgs. Lbs, IKgs. Lbs. Kgs. Lbs. Kgs. Lbs. Kgs. Lbs. Klms. MIs. H. P. 
1. { H. Farman 

(Gnome motor). H. Farman .. 2 180 286.6 200 440.9 420 925.9 15 88.1 685 1899.9 56.8 35.0 35 0.0066 

II. 

III. 

{ H. Farman 
(Gnome motor). { Wright 
(Wright motor). 

} H.ll'arman .. 
} E. Lefebvre. 

1 I 65 148.8 1 '135 297.6 420 925.9 15 38.1 570 1256.6 60.7 37.8 85 

1 I 65 143.3 
1
185 297.61 77�5t\:_�·1 }20 44.1 535 1179.5 52.8 82.8 27 

0.4107 

0.4934 

Bleriot XII. 
(E. N. V. motor). } I L. BIeriot .. / 1 65 148.8 185 297.6 1 520 1146.4 25 55.1 680 1499.1 70 43.5 / 50 0.2779 

::�o'l { Bleriot XII. l L BI' . t 2 180 286.6 200 440.9 520 1146.4 25 55 1 745 1642 4 5abou4Ot 4 -. ..... f (E. N. V. motor). j • erIo .. • . 6 • 50 0.3489 

Wright 
(Wright motor). 

�I f
1

1 1
80

5
� 

30 
X � = } W. Wright . 1 1 110 242.5 1 180 1 896.8 850 771.6 20 44.1 550 1212.5 1 58 

abo�L2 � I 
l 0.5354 . 

---�---�-----�------
'In order to account here for the 30 kilos (66.1 Ibs.) weight of a wheel system attached to the Wright machine, we 

deduct this 30 kilos (66.1 100.) from the useful weight carried, for we do not know whether the apparatus would have 
risen with a total weight of 580 kilos (1278.7 lbs.) instead of 550 kilos (1212.6 lbs.). 

III.-Passenger-Carrying Prize.-In Table D we have 
added to the official Rheims results those of the "Ble
riot XII." at Douai and at Rheims before its destruc
tion. and those obtained by Wilbur Wright at the 
Auvours field. 

As for carrying passengers. Farman's biplane with 
two passengers on board has almost as high a coeffi
cient of utilization as the Wright biplane (at Rheims 
and Auvours). with only one passenger. There is. 
therefore, an advantage in favor of the Wrights' aero
planes. 

Finally. the "Bleriot XII. ... for the same reason that 
we havB:. previously given. is well behind. Its great 
head resistance. due to the defective disposition of the 
radiators, motor, and passengers, also contributes in 
great measure to this unsatisfactory result. 

What is to be concluded from these different observa
tions? 

First of all. that at next year's meeting it will be
come indispensable to organize the three kinds of 
tests, namely: Endurance. slleed. and passenger-carry
ing. 

Consequently. builders will have to present two en
tirely different types: one for pure speed. the other for 
stability aIid passengers. 

In short, we can even at the present time adopt for 
the practical utilization of existing machines, such as 
we have defined it at the beginning, the following class
ification: 

High-speed aeroplanes for one person only: "Bleriot 
XI." and Curtiss. 

Aeroplanes for carrying dead weight or passengers: 
Wright. Farman. Antoinette, Voisin.-L' Aerophile. 

It has previously been pointed out that mantle burn
ers with all their supposed advantages have been able 
to displace the open flame of manufactured gas to only 
a slight extent among ordinary consumers. and it may 
well be doubted whether natural gas can do much more 
in this direction. An illustration of the preference of 
the public for a gas that carries its own illuminating 
power may be noted at Buffalo, where some 600,000,000 
feet of eighteen-candle artificial gas is annually sold 
at one dollar per thousand, though natural gas retails 
at thirty-two cents. 

In factories and stores and on streets. however, 
there is some competition between natural gas and 
electric light, but this can often be offset by the use of 
gas as a source of power for electrical supply. The 
owner of a factory that will either operate an isolated 
electric plant or use natural gas for lighting finds the 
cost less and the service better if natural gas is burned 
in an engine instead of in mantles. 

With mantle burners that consume only three-and
one-half cubic feet of natural gas each per hour, the 
volume required by eight burners will give a kilowatt
hour if used to drive a small gas engine and I dynamo, 
and with this kilowatt-hour twenty tungsten lamps of 
forty candle-power each may be operated. 

A central station that must compete with natural 
gas for lighting and power will often find itself armed 
for the conflict by using this gas under boilers or in 
engines. Though subject to some variation, the heat
ing power of natura! gas may be taken at 900 British 
thermal units per cubic foot, or 900,000 units per thou
sand cubic feet. which is approximately one-and-one
half times the heating power of ordinary manufactured 

CHARACTERISTICS OF THE PmNCIP AL AEROPLANES. 

Voisin. Farman. Wright. ·1 Curtlss. ! Antoinette . . 
-

Bleriot, Bleriot, Santos 
N. 12. No. 11. Dumont. 

KgB. Lbs. KgB. Lbs. Kgs. L bB.1'KgS LbS.
I
·KgS. Lb". KgB. Lbs. Kg.. Lbs. Kgs. Lbs. 

Weight complete, without pilot .. 480 948 400 882 400 882 250 551 450 992 400 882 220 485 120 265 
Sq. ill". Sq. ft. Sq. ms 3'1. ft. "'q. ms. Sq_ ft.

I
Sq. ms. Sq. ft. Sq_ ms. Sq. ft. ';q. ms. Sq. ft. Sq. ms. Sq. ft. Sq. ms. Sq. ft. 

Surface of the planes. .... .. .... 40 481 40 431 50 538 28 215 I 84 366 22 287 15 161 9 97 
Ms. Ft. Ms. ]'t. Ms. Ft. Ms. Ft. ·Ms. Ft. Ms. Ft. Ms. Ft. Ms. Ft 

/:>pread .... _ ...... . ..... .......... 10 82.8 10 32.8 12.50 41.61 17.ffi 25.6 1 14.80 48.6 10 32.8 8 26.2 5 16.4' 

Ms. Ft. Ms. Ft. Ms. Ft. Ms. Ft. Ms. Ft. Ms. Ft. Ms. Ft. Ms. Ft. I 'rrapeze. 

W'd {
8 9.84 ·f I th of plane ..... .... ....... .. 9 6.56 2 6.56 2 6.56 1.40 4.59 2 6.56 2.20 7.21 2 6.56 1.80 5.90· 

. Sq. ms. Sq. ft. Sq. ms. Sq. ft. Sq. ms.-Sq. ft. Sq. ms. Sq. ft. Sq. ms. Sq. ft. Sq. ms. Sq. ft. Sq.ms. Sq. ft. Sq. m. Sq. ft. 
Surface of honzontal } Fore ..... 4 48.1 4 48.1 8 86.1 1 4.50 48.5 ...... 2.50 26.9 ...... _ .. 

rudder _ _  ....... Aft ...... ...... ...... - -.. 1 10.8 '.. .. 1.30 14.0 1 20 12 9 
Lateral stability .. _ . . . . . . . ...... . Automa�ic. Wing Tips. Warpmg. Balancing. Warping. Warping. Warping. Warping. 

Sq. ms. Sq. ft. Sq. ms. Sq. it. Sq. ms. Sq. ft. Sq. ms. Sq. ft. Sq. ms. Sq. ft. Sq, ms. Sq. ft. Sq. ms. Sq. ft. Sq. ms. l;q. ft. 
Surface aft fins ... . . . ... .. ...... . 9 96.9 8 86.1 No fins. 2.50 26.9 4.50 48.5 2 21.5 1.50 16.1 No fixed fins. 

Total length of the machine. 
PropelJer j Wood '" ... Di��. 

1 Metal _ ...... .. 
Propeller, pitch of. . .. . . . 
Propeller, number revolutions of. 

Ms. Ft. Ms. Ft. Ms. Ft. Ms. Ft. Ms. Ft. Ms. Ft. Ms. Ft. Ms. Ft. 
10.50 34.4 14 45.9 9 29.5 8 26.2 10.20 88.5 1Jl 32.8 8 26.2 6 19.7 

2.60 8.5 two 2.60 8.5 1.80 5.9 2.80 9.2 2.10 6.89 2.10 6.89 

i:�2�t� :i�: 3.75·��oi
o.6 :i�bb: t�t�t� 8 "���·9 .8 0.80����·2.6 1 ��O�·

3.3 
Gnome. Gnome. Wright. Curtiss. Antoinette. E. N. Y. Anzani. Darracq. 

Horse power of motor.... ........ 50 50 80 40 55 60 25 00 
Number of cylinders............. 7 7 4 8 8 8 3 2 

Mm. Ins. Mm. Ins. Mm. Ins. Mm. Ius. Mm. Ius. Mm. lus. Mm. Ins. Mm. Ins. 
Bore.... ...... ..... ........... 110 4.88 110 4.88 112 4.41 90 3.54 110 4.88 105 4.18 105 4.18 100 5.12 
Stroke ........ _ . .. . . . ....... .. . .. 120 4.72 120 4.72 100 3.94 100 3.94 105 4.18 110 4.88 180 5.12 120 4.72 
Number of revolutions . .... 1200 1200 1400 1600 1200 1500 1450 1400 
Cooling .............. . .... . .... _ Air. Air. Water. Water. Water. Water. Air. Water. 

Klms. MIs. Klms. MIs. Klms. Mls.Klms. MIs. Klms. MIs. Klms. MIs. Klms. MIs. Klms. MIs. 
Speed in kilometers (Rheims re- I 

suits).... ............ .... 56 34.8 66 41 70 48.5 I 78 48.5 71 44.1 79 19.1 55 34.2 
Record. 
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gas. If a ton of 2,000 pounds of steam coal be taken 
to have 24,000,000 British thermal units. 26.600 feet of 
natural gas should make more steam than this coal. 
for the gas can be burned under boilers with a higher 
efficiency. 

Even better results may be had if gas engines are 
used to drive the electric generators. for it would not 
be unreasonable to expect an efficiency of thirteen per 
cent. including friction losses. under reasonable condi
tions of load. This should give twelve per cent of the 
heat energy of the natural gas in the form of electric 
current at the dynamo terminals. or. say. thirty-one 
kilowatt-hours per thousand feet of the natural gas 
used in engines. In other words. a combined gas en
gine and dynamo should deliver 900.000.X 0.12 = 108,-
000 heat units per thousand feet of natural gas con
sumed. and 108.000 divided by 3,412. the number of 
equivalent heat units per kilowatt-hour, gives thirty
one kilowatt-hours per thousand feet of gas. 

In the wide arQa between Pennsylvania and Okla
homa where natural gas is sold the rates to small 
consumers range from about fifteen to .fifty cents per 
thousand feet. while the rates to factories and other 
large users are often as low as three, five, eight, or 
ten cents per thousand feet. With thirty-one kilowatt
hours per thousand feet of natural gas at the rate of 
three cents, the fuel cost amounts to less than one
tenth cent per kilowatt-hour. and even at the rate of 
ten cents per thousand feet the cost of gas is no more 
than one-third cent pel' kilowatt-hour. where gas en
gines are used. On the basis of the above conclusion 
that 26,600 cubic feet of natural gas will more than 
equal 2,000 pounds of steam coal under boilers, the 
cost of this gas to replace the short ton of coal is 
$0.79 8 at the rate of three cents. and $2.66 at ten cents 
per thousand feet. 

Where a central station is operating with a steam 
plant and coal for fuel. it may or may not be advisable 
to install gas engines for use with natural gas, accord
ing to the price of the gas and the prospect of a per
manent supply. Even "if the cost of natural gas used 
under boilers nearly equals that of coal, the saving of 
labor in the fire room and the ability to instantly in
crease or decrease the gas heat may warrant its intro
duction. 

Of course. an electric station has a legal right to as 
Iow a rate for natural gas as any other consumer of a 
like amount. even though there is competition in light
ing.-'::'Electrical Review and Western Electrician. 

THE VACUUM BOTTLE. 
WHY will the liquid in a va'cuum bottle, or in any 

other vessel. remain cold three times as long as the 
same liquid will remain hot? 

Power and the Engineer says the reason why can 
best be explained by a water analogy. First, perhaps. 

.a little study of relative temperature is necessary. 
I( on a hot day. with the mercury at 92 deg. F., a 

freezing liquid (32 deg. F.) be put into a vessel. the 
liquid's temperature must rise 60 deg. in order to 
reach the temperature of the surrounding atmosphere. 
If. on the other hand. a boiling liquid (212 deg. F.) 
be placed in a ves.§lel with the outside temperature at 
the freezing point (32 deg. F.), the liquid's tempera
ture must drop 180 deg. to reach the atmospheric tem
perature. Thus a hot liquid on a cold day has three 
times the difference in temperature between itself and 
the surrounding air. that a cold liquid has on a hot day. 

And now comes the application of the water com
parison. As every engineer knows, or should know. 
the pressure of water varies directly as the "head." 
Thus the pressure of a three-foot column is tliree times 
as great as that of a one-foot column. Heat acts the 
same way. The difference of 180 deg. exerts three 
times the pressure, or tendency to change, that a tem
perature difference of 60 deg. does. Thus the 180-de
gree change will take place in one-third the time re
quired for the 60-degree change. 

It may also be well to remember that cold is merely 
an absence of heat. Thus when a body becomes cooler. 
the heat is leaving it, and when it becomes warmer 
heat is entering it. Also, under equal conditions, heat 
will enter or leave a body at identically the same rate 
of speed. 

The rapid progress of aviation has caused attention 
te be drawn from a new direction to the dangers of 
atmospheric electricity. In an article in the Elektro
technische Zeitschrift Mr. L. Zehnder discusses the 
danger to balloons and aeroplanes of electrical disturb
ances, and the methods of avoiding disastrous effects. 
He points out that the electrical conditions of the air 
are subject to great variations during HlUnderstorms 
and that the atmospheric charges may change sud
denly in sign. In clear weather an ordinary balloon 
without metal parts is not exposed to any danger so 
long as it floats in the air; but in the modern dirigi
bles much of the framework consists of conducting ma
terials, which add to the danger. Also a balloon 
may be charged with electricity and a spark produced 
when contact with the ground is made. setting flre 
to the gas. 
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